In this paper, nonlinear Kawahara equation is solved by Optimal Homotopy asymptotic method (OHAM). Comparisons are made between the exact solution, Homotopy Perturbation method (HPM), Variational homotopy perturbation method (VHPM) and variational iteration method (VIM). The results reveal that the proposed method is very useful for problems with large domain, very effective and easy to use.
Introduction
Nonlinear phenomena play a crucial role in applied mathematics and physics. The Kawahara equation was first proposed by Kawahara in 1972, as a model equation describing solitary wave propagation in media [7] . The Kawahara equation occurs in the theory of magneto-acoustic waves in plasma and in the theory of shallow water waves with surface tension. The existence and uniqueness of solutions are obtained by Shuangping and Shuangbin [9] . In the literature, this equation is also referred as a fifth-order KdV equation [3] . In recent decades, some works have been done in order to find the numerical solution of this equation, for example: Adomain decomposithon method; Variational iteration [1] ; Dual-Perov-Galerkin method [2] ; Homotopy analysis method [6] . Later, in 2008, Marinca et al. [11] [12] [13] introduced a new analytical method known as OHAM to obtaining an approximate solution of nonlinear problems. This method is straightforward and reliable. In this work, OHAM has been used to solve Kawahara equation given by:
1) with the initial condition:
where  ,  and  are nonzero positive arbitrary constants.
Recently, the hyperbolic function solutions of Kawahara eq. (1.1) was derived by using G G  -expansion method [8] and is given by: 
In order to communicate the reliability of OHAM, we deal with different examples in the subsequent section. Finally, numerical comparison between OHAM and other existing methods shows the efficiency of OHAM.
Analysis of the method
Let us consider the partial differential equation of the following form:
where L is the simpler part of the partial differential equation which is easier to solve, N is a nonlinear operator, B is a boundary operator, 
The auxiliary function () Hp is chosen in the form () 
Substituting eq.(2.9) into eq.(2.3) and equating the coefficients of like powers of p , the first and second -order problems are given as
the general governing equations for ( , ) k u x t are given by 
The convergence of the series (2.9) depends upon the auxiliary constants 1 2 3 , , , C C C if it is convergent at 1 p  , one has 0 1 ( , ; ) ( , ) ( , , ) , 1, 2,3,
Substituting eq.(2.14) into eq.(2.1) there results the following residual ( , ; ) ( ( , ; )) ( , ) ( ( , ; ))
i u x t C will be the exact solution. Generally such a case will not arise for nonlinear problem. For the determinations of auxiliary constants, 
The constants 1 2 3 , , , C C C can also be determined as under 12 ( , t; ) ( , t; ) ( , t; ) 0 , 1, 2, , It is clear that for the low order of n, the nonlinear algebraic system can be solved with some ease but if n is large it becomes more difficult to solve. Substituting eq. (3.9), eq.(3.11) and eq.(3.13) in (2.14), we get the third-order approximate solution of (3.1) and (3.2).
Application of optimal homotopy asymptotic method
For the calculations of the constants 1 C and 2 C using (3.14) in (2.15) and applying the procedure mentioned in (2.18), we get 2 1 0.9502755734372723 , 0.0027377082434278804 C C   The approximate solutions and the corresponding errors are shown in Table 1 . The results produced by the OHAM are in a very good agreement with the best of the results of the HPM, This is clear in Table 2 . Thus, the OHAM is seen to be very efficient in solving Kawarara equation. Table 3 . The results produced by the OHAM are in a very good agreement with the best of the results of the methods listed in Table 4 .Thus, the OHAM is seen to be very efficient in solving Kawarara equation.
